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(54) OPTICAL DISK RECORDING DEVICE AND OPTICAL DISK REPRODUCING 

(57)Abstract 

PROBLEM TO BE SOLVED: To change a disk in a short 
time saving a dead time in shifting to ejection owing to 
dispersion of transfer rate of drive. 
SOLUTION: A plurality of buffer memories 25a-25f for 
the temporary memorizing of data to be stored in each 
of disks 7a-7f are provided corresponding to each drive 
6. Furthen a plurality of DMA controllers 24 to control 
each of buffer memories 25a-25f and a CPU 26 are 
provided. The CPU 26 devides data to be recorded for 
each of disks 11a-1 If and transfers the devided data to 
each DMA controller 24, and at the same time for a part 
of drives executes recording of data successively from 
the outer peripheral part having more numbers of 
sectors per one track toward the Inner peripheral part, 
and for the rest of the drives, executes recording of 
data successively from the Inner peripheral part having 
less number of sectors toward the outer peripheral part 
The CPU 26 detects whether recording and reproducing 
are completed or not, and then executes ejection 
successively beginning with a completed disk. 
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^w\itzT-i^imimmmzmhtti>i,z^ -^^ 
3tT -f ;^ K 5 ^ y tit u T (iTfe-f -< ;^ ^ a^jot- o 

<^-ti'm<^J'^^j:\>^mif}'miz9miZ[^i}'-7X'{ihit 

tis^um^ma. mi^f^:^i'i,zMtiimtf^^jt^ 
HI. 

[11*^2] nmum(^T-iX'?^5M^mz}i 
mi^ 'yt~i^mmmzmiii-ti>z. t ^:mLb-th 

#3Kt ^ x9\,z%m:f^%T—^^:-mtmth-mi, 
mm^mmx.tz^tm^t^h^T'^xn^im. 

/5 ^' 7 T-tC J: ^ T 1 h 7 -y Sj'j 0 iO-fe 
^utr-:? S-H^f safer ;^ ^S^^Stcfcv . 

mi^%T<x'?ti^t^<^T-'5>ium-um.^mh. 
mmmmz^^^x9nT'—^^w&^^hmm 

-^<n^^x9 Y'y^r\.znLx\mT^x^<7)T''- 

ratcrt^ t|fij*»-5 X'^h"^. m 0 cOjKt -f ;^ K 7 ^ 

mm, 

imtm 5 ] w*«4 tm<7)^r ix^ s^s t*5 
ijf. -j^~i^mm-n.^z^\ii-th^timihth± 



[0001] 
[0002] 

m/{z^\^^miii.-m^m:^ihfzm^<mt 

%T < X9\,tX^M.Xi}^'0') A-AV;W^:^m*«J> 
Eg9 0mm-^1 3 0inmC03feT-rXi?iOM2S^bt 
[0 0 03] nytA-^O^haia^JlJi. 

[00041 fif!l;ctf . x^'<OffiSt?g«?:%-fl:■t 
5::i:T'-fflS/::'3<OS^S:±{fSS^^ri:tT. MCA 
V (nrodified constant angular velocity) "fy^it^h 

6. MCAV:^T{4. ^ < x^-i:-'^<nwmx'm 

m^. urn ■ mmmimn^^fi<\im<th. 

-f-LT, ii<r)Y^'V^X'Um^m:\iV£-%f^^, 
<3ff-^t5r0. ^f^'^fs<\i>Ll h5>y^'S7t'3<^-b 
[000 51 MCAV:^C0-S,^i: LT, 

ycAV (ZCAV) :;^tiifJf*T.-i.:fr^*^*l). zc 
yti^^;. Y-:^\iY-i-'vmzm^^h. ntY 

-y^mhVy-v^M. nt9u^,9mmx'tmn 
[0 0 06 ] jfeT'f;^^^^ y<^^RWtf^$i5<^m 

-M;«x>^'(OT, :*-b'J-y>'i:V>3) ^ItlCifAl. 
df^f:*.-/h<^«t»t:l~4^0K5>fy«-ffla;^i, 

$ h\.zm.~-^-svic<n%T ^x9t:yy i^mmizm 

if). '^£^f^x9i'jmO:Vy^y{z^Wmiz^ 
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^ h 1 iL-j^K ij 7 r li^ifimmtix i X 

[00 083 $ii>t, !Eai^-h^±{fS*^tLT 

9iznn\,z7y-^x-i-h-m {mr^^x-m,) nth 

[0009] 

WlU^X'ii. ^T^Xifi:Ami)niS(.'^-^^V^^y 

iznLxmix\^t:t:iMtT^xi^comi}imT. 
t-i.. 

[00 10] h'^^T'T'ti. fCf^X^^ViTi^ 

x:^[^m-coi]mizm>hixxito, uca^ot. 

M C A V^^^Z C A V:^r5^<7)3tr ^ ^ SrMItT ^' -fe 

[00 1 1] -fc-c. *aiiiA«, ^^y^^y^M^iz 

t<-thzbm^. f}^':>'r-'9mmMmcommt^zm 
IX, T-:^mm.^'^mit-thzt<DX'tiytr^ 
x^^tmn^mi^iiz^ it: (#11^8 - 2 4 9 9 

84-t) . 

[0012] ^ xi^^mn±^mx'ii, m^co 

■fe ^' ^' *><5^rl) h 7 'y ^' Sr*-f S M C A V^r^^Z C A 

lO^tx-fX^lcJtUTJil h7-y:7S3tO<^-b^':5'St 

3tT^;^^'tc*tUT(il h7-y^3/:0O-t^'^S(C!0iJ'- 
sfirv ^rt <5,ffi t o T r ^' -fc ;^-t 4 c: t (c J: 

[00 13] tt^L^ifih, C:^^J:3^rllS^=fcV^T 

t , - h 'J y vco^JJ^-J^^is^Jtli^^ti Ltzt^nX 

[0014] *^Hj{ii:i5t;tfi^3lW^S2:»Sli-tl.^: 



m.^j:^i:^j:<L, m^X'r < x-^ffymmo:! 
k tfiX% hi.oliz LfcTtr ^x9^W.iWlk-th C: 1 1 

[0015] 

^mmmt. wnmrf^x^Y^^ir^^L. 

tlhYy^-riiZii^X 1 ^7•y^'S^0(O-^:^';?Sc*^[^ 

xf-9im:th%-f < x9timm.i,zii\^x, tm 
■r^%r—9imi.^T^x9\,zmhumb. aiii- 

t^T—^^mzmmmz^h 1 1 1> tc, -gs<o3feT -< 

X9 Y^^rf,znLX\t^^x9^<;)r—^<n^i&^ 

f6]*>oTffi5-li:, mm,T'(X9Yy^r^znLX\t 
3tT >f X ^"VOt- OifiHSr 1 b 7 -y ^' ^ I'i 0 iO-t ^' 

#^Sfc^:afilL. BtrlEMSP^afi. mi^r<X9[zn 

f'(X'?^mxY7^^t-^h^\)i!,^^h:it^mLt'i' 
[ 0 0 1 6 ] ^ /o, %2mmi. ±iE® 1 co^BStcfc 

[0017]^/^, ^3<r>WmiSi^ 1 W^t::iDV> 

[ 0 0 1 8 ] m4<0fgBB{±. M!cc7)3tT -f X9 Y 
^^^i^l, C:il^h'7-f7'(cJ:ot:i h9<y;7S/c 

o^-fe^^scj&^rt^j: m^{zitii!fi\,^imt^m.<r> 
ytT^x9i,z§m^titzT-i^^m.-tt^^'ixm 

LX\mf <X9<r)'f-'9(mt^lVy"/9^tz^(n 

•^9 9^<r)§'\\^mti'hm),z^mznt^':>x'^h^. n 

Omrr^X^' Yy^ f\,zn\.X\mf <X9<nT~9 

<nm.^ \ Yy''/9'^ti.'o<^99'my)f^£\^nm'ty 
m,z^mzmi^'>x^M:hm^^n.b-k^m\^. fna 

[ 0 0 1 9 ] ^fc. %'i(rmm. ±ie^4(7)^Bjtctj 

V^T, F7'(y{i3tT-f;^i?<7)7'-:J'<7)|f^4<ft7-f2, 
fc . <y-b-x'J&®lffll#gt:j*a}-rSC: t Sr^fSfc 

1-1. . 

[0020] *^jti}v^-c. wmmt. wm%. 
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h. 

[0021] 

c 0 0 2 2 ] la 1 \t^^m%'f -f X ^ %wm^w,z 

hh. :LKh<rm,zii\\x . ^<x^^m.\\t. us 

(rim.%2^<^tx\^h . z.cnm^2(nnw,z\i. mm 

mx.x'm^w^tifz'm.<nYv^rbt. mf^a 
vv^^^ 5 nz^mmz^m^fd-^-^iii^yA rtcD 

9ltllLgft^M^-10S-ii;tTV^S. ii-V^i^yVl 
\z\t%TAxy\ \lfmi^ivn\^h . ^fc. JfAP3 

tii. !^^s^^^i5t:.■rRSBo/v:^^«lBHa^E^:Sl2*^|g 
CO 0 2 3] id-c'. i?$mkmw,z^\\x\i. m(r> 

/j-VVyi^l (7a~7 f ) $rJR*^SV;^>''>4 
e^coH^'f 7*6 (6a-6f ) Srdi.. -®tC6 
h U y v7 a~7 f ■f)^^m^mX'hh. ^-h 
U -y ^'7 a~7 f |*I(?5#3fcT -f 11 a~ 1 1 f Ji, 
ZCAV:^T7:)— v-/h§iiTfcO. 0!I;i(fa4t 
*1-J:dlcft|*|JfT'l h7>y^'S;t0 3 3Hr:7^'. fti^h 
mxi h7-y^'i!';:')6 6-b^':?t^iJ:3t34flS<^ 

y->-tc^}-sii§ixTv>s. t^. i-fe^'^ay::ocoT- 

^T-|±. 1 h7v^'^fc'3 3 3. 7 9 2KAMhL*>iB 
S-C# <irlr^<Ofc:St L . fiil-^-CJi 6 7. 584 K AM h 

[0024] •^Hi^yA Sr0 2 tc^-ti d i;>'g 
mSJSrtKM'-l OfcioTlgmi-St. a^L^rV^ 
-by-t*ivXfi'>4<?)SI«$:eaaiL, ]E^tc5l«$^T/v: 
^> mai^i8*«^Tm-M;'y>''7SrVXf>''>4 

X9 1 1 S-m^coHIISatllWgS-ar. %T<X9 1 I'v 



[00 2 5] §^>tc. m^^zm^wx^r < xnm^ 
^wm^^mm-h . e i fc"j:i^ii2 ics^LfcM 

-?-iOi)iBgS-5SS:m-ri>. 03lCi3V^T. '^2 1 

Ji±ffiailT'J) I. *x h 3 y e a - 2 2 i: # F 7 ^ 

6 a~6 f t<7)T-:J'jift2:^l.*;^. :x:J'-7x- 
X^ 2 3I4«-K7^7'6a~6f fcC0gfgS:lI&6fflO 
D-;<?;W yrJ'-^x-X, 2 A\tt^xy A y 9 -V :s. 
-X2 1 i:D-;&;W y^-7x-;^2 3<?)t-:J'7'p 
-<0»JtflIS-?TdM«l?ISfcLT<06<l<^DMA (Direct M 
emoryAccess) n^-hD— 9T'S)S. 25a~25f(i 
D M A n y b u- 7 2 4 ^> J: -0 T -^W t T 
-:?$r*&W-ri.-l^iB1i«fcl^ai: UT06ffl<7)yN'>y7 
r;<t'J-C*>S. 2 6{4*;^b-^>^'-7x-;^2l, 
D-:<?;K >:?-7x-;?.2 3tJi:VDMAny ho- 

7 2 4 1 mm^i^hmmwit LX(r>^^fmm. 

(CPU : Central Processing Unit ) , 21\iTYV 
X^O7t*<7)x-7;WSri£1i^5R0M (Read-Only 
Memory), 2 8{4C P U 2 6*»f>COft-f tJ: OaBHSfll 

[(iQ2SM\^xvoy}i3.~922ti'ti:h-tiim7Y 

\^X\t^ f»}T^)sb^iXtz-/U-y9M^i}LX'e^(DYy^f 
6a~6f {;^iiItTffiS§tLTV^|>. 1 0 24>''?'fh 

/■ti^i^T ^ xi'ffim-^im^zt-yxikmTYux^ 

ii^T^Xi' 1 1 a~l 1 fli^coh^yi' 

izi^'>x9\-mi}'hm^mixT-:^cr>imttc\m 

^S'lfd. t/tr-tx^ 1 1 a-1 1 fffimma-^' 
Z C AV:fr^S:«^TV^SJ^{4 1 h 7 7 OO-b 

la~l 1 f<0lll^*<3 00 0rpmi:-ri.i:. 1# 

mz5on'm-htzif>. i-^<r)Yy^r(>\,zx^^n^ 

OiT-Stimmi. 1. 6 9MAM b/#TJ>0, 
^•SiOT-^'lEi^jUSJi, 3. 3 8MAMh^i:=5r 

[0 0 27] -e-iT. ^^mx'\i. mM.v-v^-^iz 

thtz^<r>-m.tlrX^XT<nr}imx'Ty-tx-th. t 
•f. Yy>(r6tz^m^^mno.mx.\i-6 

^<r>Yy^r6Tli. 6a. 6b. • ■ • •6fi:l^-? 

( 1 ) ^#OH5-^7'6a, 6 c. 6 etiJrhJidx^jrt 
^A,f6];;{,>o TV-y 0 3 3 c^Htr-^ SrT^' -feJi^ 

1 5fcT -f X 1 1 iz^m t:im±-r?> . 

{2) mL^Yy^yeh. 6d. eumma^hn 

^■^r6]*>oTy->'3 3if'hO(r>miZf-i'i:Ti'^X 
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[0028] ^(7)%^. l#aoK5>f7'6afc:J:|,5K 

re bicj:s3feT^x^ 1 1 h\,zntum<^^(r>ts, 

aS:^-t3#ii:4Sgc7)h'7^7'6c t 6d, 5#g 

[0029] »:tc, ^<^T x^ians^Boirf^ 
cieiii)f^D cpu2 6(i, *xh3>ea-:?2 2*» 

'^jtfOttfgSreoiO^ld'r-f;^^? 1 1 a~l 1 fffltLT^ 
fjt. '?-0^)-SiJL^>:ffif65:#H7'fy6a-6ftjS 

#H7-fr6a~6f(i. CPU2 6*>^<^|im 
g(fC. CPU2 6*><i>cOffl?8S:3tT'f;^^'lla~l 

[00 30] ^coiiK. ±ieu^ao^#oH7^r6 

a. 6c. 6e{±, 1 :?S3tO<0-bi'^'ao^V^ 
i'hM*^^,li{crt^lcr&l*>oT, 3l£-r -fX^' 11 a. 11 
c. 1 1 eiz-^ti^tiT-i'nmtl. 
<?)H9'fy6b, 6d..6f{i, 1 h 5 -y i!' 0 O-fe 

^'llb. lid. llHz^tl^tLf-:!'imft 

[0031] Cff41rf^] 6OC0K7>fr6a~6f 
a. CPU2 6*^f>«0SiIfflI^SttT. 1 1 a 

~1 1 f *»/5T-:?S:S4-f ^SIgc#<0K5 
-frSa. 6c. 6eJl. 1 h9 •y^'i^OO-fe^^'a 

a. 11c. llei)^{^T-i^im±i-i..-l7.m. 
reb. 6d. 6fJ4, 1 h7-/^S3t"9<0 

^9\\h, lid. 1 1 f *>feT-:?S:S^-ri). 
[0032] CPU2 6«4*Xhnyta-^ 

2 2*>';>f|fi|T^'-fexnvyHS:g«Ly::%&, -en-f 
<x<0 K 5 'f r 6 a— 6 f 45fc: t' <?)r K <i» f: it;t'ft 
<7)rD •■/ ^'St^lBgi. S^-f J; vico*>SrfJBrrs. 
^it**i&aTHU;?.^i:l*tf<XTV^St<DT% CPU 

2 6*«i<ot&a7 Yvxmmifio . 

[0033] ::CT-{4*:^h7'K^X^^^3 2KA'^ 
hSiOTHU;?.7'n-y^'(C^iiJ^S. CPU2 6{iTH 
VXfu-,9Q. 3. 6 - • • SrH^'f reatebtC 
jli«fJE-tl)A*.y7r^tU25a. 25bfc. TYVXT 
xi'V? 1. 4. 7 • • ■ $:h'7^7"6ci:6dtSfK;^ 
&A.y7T^ti; 25c. 2 5dt. TKWJ^.T'o-y^' 
2. 5, 8 - • • «-K5'fr6et6f tSt;E-ri.A'.y 



7r^^:'J 25e, 2 5 f t-!-il-Pil^E1-|.. t3t*>' 
H7^r6at6b. F^-frected, Yy 

r 6 e fc 6 f tt-e^i-pnifis-^r-f . 

[0034] TVVx:ru-v9i:l^m*)mh1xh 
>'N*-y7T;<t«;25at25b. 25ck25d. 25 

e 1 2 5 f t'd Lx-mi^m^^m^iT^-^x-f^t Y 

7'fy6ai:6b. 6ci:6d. 6 e t 6 f <oy->'{w 

•r-7";l/i: UT R OM 2 7 ttS*^ LTfc < . 
[0035] ;J-v;^h3yfA-^'2 2*>/5 6 4K>'N'>f h 
^^-9fmimh1xhi%^. lH7>fr^fcO*:^ 
hr?yt:j.-^2 2*>^><7)3v>b'l. 5lH]to#l|lI 
c07*_^df^'.y>'>7" V<'yyry^^^)\,ZT—?tm^ 
StiSifc) *ftfl:$it&. dpA'-yv'a-f-^' (A'.y7r 
UrtO-r-:?) *<A'-y7T^^ 'J 2 5 a~2 5 f CO 
0%<D\^-ttlMziiUX%j5 1 2KyNM bt^Sk^^'N' 
<y 7r^t 'J 2 5 a~2 5 f d^H^'f /e a-2 5ft 
itLTT-^5:77-yi^A (-'N'-y 7r;^t'JA»^)T-^ 

[ 0 0 3 6 ] ffi^^:-r-:^riOH7^7'6al4n 
m^T^-tXt^^. ioO-UffiYv^rbhii^Wi 
grT^-feXL. •5-<^i'J0«0it^l4l52 : lt^ri.3 2 

SffiS-f S^'-y 7 r^'^ 'J 2 5 at 2 1 K^n'-^ h . ^WiT 
9^X<n K ^'f r 6 b tStjefl.>'N*'y 7r^*U25b 
tl IKys-'f bkiSrl,. sn:. Yy^fea. ebififii 

mt:T^-txi-t^(r>w]'om*)itmiii ■. it'^sa> 

fS^'7'f7■t*^^5■fS>'^'•y7r^^U2 5a. 2 5 
btl6KAM Y-t^mm^Oifro. ^ti. fficOfflSr 
^■TK^'f r6ci:6d, H^'f ^6 e k 6 f fcRST 

[ 0 0 3 7 1 #'!r<0>N*-y7r<X^ U 2 5 a-2 5 f jti^T 

tz^Ut h'5-f7'6a~6ft77-yvjLSrffo. 
[0038] 05 t^-fJ: dtC— &<0H9'^ r6T'<oe 

M.izi-yx'r-^imtmimmm^ii^th^tfi 

[0039] 3tT-fX^'l la~l 1 HznthT-f 

<7)UMtttztfm.mT-rib. cpu2 6j4Sft2o 

mmizm'Tti^iyx-^hif^^yso mipm) j>i.v> 

{4SCS I^'f >'^'-7x-XA^i?>c7)-<>''x^' h3V 
>'Hi5:SttI2-pT, DMA3>'ho-724K:77-yi^ 

[0040] A'.y7r^^'J25a~25f t»tatr 
'<.#T-^'*Wt<Xtf. >'>'y7r^tU2 5a-2 5 
f*»4.K5'fy6'^r-^'*Qim§*i, A'-y7r^*'J 
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2 5 a~2 5 f ^O-r-^-tfO^a^^i^tiill., tf^, 
>'N'<y7r;^^';25a~25f tis!;?^^^ T-:}'*^ 
S-^TV^ixtfyN'-/ 7t>^ U 2 5 a-2 5 f *»/?>*>^ h 
ayh'jL-:^' 2 2^T-:?'Sr77 -y v-A-fS, 
[0 04 1] ^K^'f 7*6 3-6 f{im^O«a^ifc 
{iSEDl 0*5*IT-r 1. 1 , C P U 2 6 ti^TO^ >y -b-v 
SriSS. CPU2 6{i::co^-yfe->''^g{tKI)i:. 
ji$ipl5l?g2 8{::J§^$r^1-S, KTym^^ii. m^-y 
•t-i^mUz K^-f 7'6«0fiia^flSlMffi«8Sr«»$ 

^^JM'v^O^ilSrtfe^-ri). im=J:0m»lS8{lJ| 
^rm^'^LXil- h U «y ^ H^'f r6*»<?>5lt 

[0042JCPU26 immmmm^ 2 a izmmm 
mr^mttz^. fl!joh'7'fy6*>(;>o»Tw^-y-fe 

-'J^mm&l. ±f2L^cfclRl«t$^TX-y-fe-x$- 

JSBMil^S ^ 6 ^CO F 5 ^ y 6 a- 6 f (0 3 *>«04'*t 
(SMt S H^'f7"6cJ)SV^{ih-7-^y6d COfmiiZ-t 
•y h LT , filOfO^iftSEIiSr/h? < t"!. t , ^ ^ h 



[0043] 

t^H«<oj»m] liUMmi^i^oiz^mizm^f^ 
:^9mmizi:tns. mmBizx-oxmttfdsm.tfi 

fiX^Yv^ ymc-^v- Y<r)\ih^% ^zlhA XX 

^Y\zmx'thmr£^-k^£<-tztm:%. ms^ 
[02] nmmmimiXh s . 

[03 ] PilE<^fllBgSrjn1-rn .y ^0-eS)S. 
[04] 3fcT-f>^^'<07*-V-y hm^-r0ST-* 

[05] IEjtiU-bS:Srr0T'S)S. 

l-Jtr-fXr^^g, 2-M*. 4-v;<ri/'y, 5-v 
iSvV^Wk^. 6. 6a-6f-K7-fr. 1,1^-^ 
7f-;&-F'J>y>'\ 8-i»M18fll. 1 1 a~l 1 f - 
^^^Xi'^ 2 2-it^XYzi>\::i.-^. 23 -u~ij 
;H>-^-7x-X, 24a~24 f •••DMA^yFo 
-7, 2 5a~25f->'N'-y7T^^'J. 26 - CP 
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